We report the case of a deliberate application of cyanoacrylate adhesive (commonly called "superglue") to the nose of a 9-year-old boy during a fi ght. The glue was successfully removed under general anesthesia without causing trauma to the nasal mucosa. To the best of our knowledge, only 1 other case of cyanoacrylate injury to the nasal cavity has been published in the literature. We also provide an algorithm to guide clinicians in the future management of this unusual circumstance.
Introduction
The application of cyanoacrylate adhesive (commonly called "superglue") to the eyes, ears and, to a lesser extent, the mouth has been well reported. [1] [2] [3] [4] [5] [6] [7] [8] [9] Accidental applications to the ears and eyes were facilitated by confusion attributable to similarities in the packaging of the adhesive and the packaging of topical drops. [1] [2] [3] [4] To the best of our knowledge, only 1 case of nasal application of cyanoacrylate adhesive has been previously reported in the literature. 10 We report a nonaccidental application of cyanoacrylate to a nostril, and we present our suggested algorithm for the management of this kind of injury.
Case report
A 9-year-old boy was involved in an altercation during which another boy squirted cyanoacrylate adhesive into his right nostril. When the victim subsequently rubbed his alae, the lateral nasal mucosa adhered to the septum, and a core of solid glue fi lled the anterior portion of the nasal cavity (fi gure 1, A). The boy was brought to our hospital several hours later. He had no respiratory compromise or pain, and there was no suspicion of inhalation or ingestion of the glue. Examination revealed a complete obstruction of the right nostril by a solidifi ed mass of glue in the nasal cavity. It was not possible to determine the posterior extent of the injury.
In planning removal of the glue, solvents such as acetone were not considered for fear that they would damage the nasal mucosa. Given the boy's age, no attempt was made to release the adhesions under local anesthesia. Instead, the patient was administered general anesthesia, and a Freer elevator was used to bluntly dissect the nasal adhesions with minimal trauma to the vestibule. Massage of the anterior portion of the nose caused the core of solidifi ed glue to be expelled. The remainder of the glue was gently removed from the nasal mucosa with the Freer elevator (fi gure 1, B). Findings on inspection of the nasal mucosa were unremarkable and did not warrant the use of any steroid or other anti-infl ammatory preparation. The patient's nasal passage was clear, and he did not experience any complications throughout the postoperative period (fi gure 1, C).
Discussion
"Superglue" is a cyanoacrylate monomer made from the condensation of formaldehyde and a cyanoacetate. In the presence of trace amounts of weakly basic substances, it undergoes a rapid anionic polymerization to form a solid mass, 3 and it bonds strongly to any material or structure with which it comes into contact. While the household cyanoacrylates are monomers, those used for medical purposes are higher alkyl derivatives, and they are associated with less tissue toxicity. 4 When a household cyanoacrylate adheres to skin, it often separates over a period of 1 or 2 days as desqua- mation occurs. Acetone and a warm 3% hydrogen peroxide solution have been used to remove cyanoacrylate from the external auditory canal without any adverse effects, 5 although caution must be exercised in the presence of any preexisting tympanic membrane perforation. 6 Toluene, xylene, methylene chloride, and nitromethane have also been used, with nitromethane being the least irritative. 6, 7 Because these solvents are variably toxic and/or irritable to mucosal surfaces, they cannot be used in cases involving the eyes, mouth, or nose.
Injuries secondary to inadvertent application of cyanoacrylate into the eyes have ranged from superfi cial irritation to corneal and conjunctival epithelial abrasions. 1, 2 Early mechanical removal is recommended, 8 but if a corneal abrasion has been sustained, treatment with a mydriatic and a topical antibiotic should be considered to prevent complications. 1, 2 Cyanoacrylate adhesion of the lips and injury to the teeth have been described, as has a case of adhesion of the tongue to the fl oor of the mouth. 8, 9 Saline soaks were successfully used to separate the structures in the fi rst instance 8 and margarine in the latter. 9 In the only previously reported case of cyanoacrylate in the nose, which occurred in a middle-aged Figure 1 . A: Prior to treatment, the right nostril is completely closed. B: The cyanoacrylate was carefully removed in pieces. C: Following release of the adhesions, the right nasal cavity is patent.
Suspicion of cyanoacrylate inhalation?
Yes Figure 2 . Algorithm suggests a strategy for managing nasal cyanoacrylate injuries man, removal under local anesthesia had to be abandoned because of pain. 10 The patient was then administered general anesthesia with local vasoconstriction, A B C and the cyanoacrylate bolus was mobilized and removed from the nose with minimal trauma to the mucosa. The patient was subsequently advised to douche the nose with saline and to continue using his nasal steroid medication. Follow-up demonstrated no long-term sequelae.
Because cyanoacrylate injuries to otolaryngologic structures are rare, there is a paucity of information in the literature to guide the management of these unusual cases. Cyanoacrylate in the nasal passages has the potential to cause respiratory embarrassment. The nature of the substance allows it to form a cast that conforms to the shape of the airway and adheres adjacent mucosal surfaces to each other. If there are any suspicions that cyanoacrylate fragments have been inhaled, a chest x-ray and bronchoscopy may be indicated. 8 Given the success of saline swabs 8 and margarine lubrication 9 in the removal of cyanoacrylate from the oral mucosa, we could have implemented a similar technique in our case. However, our options were limited by our inability to (1) assess the posterior extent of the injury and (2) gain access to the surface area of the involved nasal mucosa. Therefore, we chose the course we did. Based on our experience and our review of literature, we now propose an algorithm that may help clinicians in making informed decisions regarding the management of a nasal cyanoacrylate injury (fi gure 2).
